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ABSTRACT 

On 23 Dec 83, six Method II, GAU-8 30mm ammunition containers were 
received by  the Air Force Packaging Evaluation Agency (AFPEA) for qual- 
ification testing. Upon initial inspection, the containers failed 
to meet the specification requirements for hand-lift-truck compatibility. 
The containers were returned to the manufacturer, Lanson Industries, 
for modification. The modified containers arrived back at AFPEA on 
6 Jan 83. Testing commenced on 10 Jan 83. After two more modifications 
to the container and several changes in the testing sequence and procedures, 
the testing successfully concluded on 24 Mar 83. 

During testing, three major deficiencies in the container design 
affecting useability and reliability were discovered. First, the width 
of the container lids was excessive. When two containers were pinned 
together in their normal shipping I handling configuration, no clear- 
ance existed between the lids. If the container lids were removed, they 
could not easily be reinstalled. Second, two of the six bolts used 
as fasteners for the Hds failed after only four operations. Finally, 
the desiccant port covers were very susceptible to permanent damage 
requiring replacement from minor impacts. 

On 18 Apr 83, two additional containers were delivered to AFPEA with 
design changes intended to correct these deficiencies. The problems 
with the fasteners and the desiccant port cover were corrected. The 
problem of insufficient clearance between the lids of the containers 
in their normal configuration still exists. This condition will cause 
some operational problems in the field. To completely eliminate any 
problems would require a reduction in the container lid width necessary 
to ensure the desired clearance with required changes in the fastener 
locations, flange design and seal* as well as the lid. These changes 
should be incorporated into the design, prior to delivery. 
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INTRODUCTION 

PURPOSE: These tests were performed at the request of 00-ALC/DSTD 
to qualify a sealed, Method II version of the GAU-8/A ALS 30mm ammunition 
container for worldwide shipment, storage and handling. 

BACKGROUND: The sealed, Method II version of the GAU-8/A ALS container, 
hereafter referred to as the CNU-383, is intended to be used for storage 
of new production WRM 30mm ammunition and as a replacement container for 
two earlier versions of the 30mm ammunition container currently used for 
WRM storage, the CNU-309 and the CNU-332. The CNU-309 and CNU-332 con- 
tainers have been in service for five and three years respectively. 

The CNU-309, CNU-332, and the CNU-383 are very similar in appearance. 
In fact, the bodies of the containers are built to the same construction 
specification. The differences in the three containers are primarily in 
the methods of lid attachments, wheVier or not a seal is present in the lid, 
and whether there are drain holes in the container bottoms. The CNU-309, 
although not a hermetically sealed container, does have a soft foam seal 
in the lid and no drainage holes in the bottom. The lid, which is of a 
heavier gage metal, is attached to the container body by two quick-acting 
latches, one on each end. 

The CNU-332 is considered a free breathing container. The lid has no 
seal and is attached to the container body by four bolts through the top 
of the lid, two on each long side. Six half-inch holes drilled in the 
bottom of the container prevent water from accumulating inside the container, 
The CNU-383 is hermetically sealed with a hard rubber gasket in the lid. 
The lid is attached by six bolts, one on each end and two passing through 
the top and seal on each side. Also, on one end of the container body, 
a breather valve, desiccant port and cover, and humidity indicator have 
been added. 

APPROACH 

The qualification requirements for the CNU-383 were developed by 
00-ALC/DSTD and supplied through ASD/TAAX. Upon reviewing these testing 
requirements and comparing them to the probable handling environment 
encountered by the containers, a more appropriate testing procedure was 
developed. The series of tests used for qualifying the CNU-383 for use 
is as follows: 

- Leaks in Container, Pneumatic Pressure Techniques IAW Method 5009.1, 
of Federal Test Method Standard (FTMS) 101C and MIL-STD-648. 

- Cornerwise (Rotational) Drop Test, IAW Method 5005.1 of FTMS 101C. 
- Free Fall Drop Test, IAW Method 5007.1, Procedure B of FTMS 101C, 

further qualified as only one drop to container bottom from twelve 
inches. 

- Edgewise Drop (Rotational) Test, IAW Method 5008.1 of FTMS 101C. 
- Tipover Test, IAW Method 5018 of FTMS 101C. 
- Pendulum-Impact Test, IAW Method 5012 of FTMS 101C. 
- Mechanical Handling Test, IAW Method 5011.1, Procedure 6.2, Lifting 

and Transporting by Forklift Truck and Procedure 6.3.2, Sling Handling 
with Attachments of FTMS 101C. 



- Superimposed Load Test (Stackability with Dunnage), IAW Method 5016.1 
of FTMS 101C. 

- Superimposed Load (Uniformly Distributed), IAW Method 5017 of FTMS 
101C. 

- Vibration (Repetitive Shock) Test, IAW Method 5C19.1  of FTMS 101C. 
- Leaks in Container, Pneumatic Pressure Technique, IAW Method 5009.1 

of FTMS 101C. 
- Rain Test,  IAW Method 506.1,  Procedure I of MIL-STD-810C. 
- Humidity Test,  IAW Method 507.1, Procedure V of MIL-STD-810C. 
- Four-Foot Free Fall  Drop Test, IAW 49 CFR, Paragraph 173.398 (b) 

(3)  (11). 

TEST PROCEDURES 

TEST NO. 1 (Leaks in Container) - This test was conducted in accordance 
with Method 5009.1, Procedure 6.3"Pneumatic Pressure Technique of FTMS 101. 
The testing pressure of 1.5 ± 0.5 psid and failure criteria of 0.05 psi 
loss in one hour as required in MIL-STD-648 were used for this test. 

TEST NO. 2 (Cornerwise (Rotational) Drop) - This test was conducted in 
accordance with Method 5005.1 of FTMS 101C. Four drops were performed 
from a height of 15 inches, one to each bottom corner of the test unit. 

TEST NO. 3 (Free Fall Drop) - This test was conducted in accordance 
with Method 5007.1 of FTMS 101C. Only one flat drop to the test unit 
bottom from a height of 12 inches was performed. 

TEST NO. 4 (Edgewise Drop (Rotational)) - This test was conducted in 
accordance with Method 5008.1 of FTMS 101C. Four drops were performed from 
a height of 15 inches, one to each bottom edge of the test unit. 

TEST NO. 5 (Tipover) - This test was conducted in accordance with Method 
5018 of FTMS 101C. For this test, the unit was disassembled into the 
two individual containers. Each container was tested by being pushed over 
and allowed to fall on each long side. Four tipover tests were conducted, 
two to each container. 

TEST NO. 6 (Pendulum-Impact) - This test was conducted in accordance 
witlfMethod 5012 of FTMS 101C. Four impacts were performed, one to each 
side of the test unit. The horizontal velocity of each impact was 7 feet 
per second. 

TEST NO. 7 (Mechanical Handling) - This test was conducted in accordance 
with Method 5011.1 of FTMS 101C. two procedures in this method were conducted, 
The first was Procedure 6.2, Lifting and Transporting by Forklift Truck, 
which required traversing the course with the forktines through the side 
entries and then repeating the traverse with the forktines through the end 
entries. The second was Procedure 6.3.2, Sling Handling with Attachments. 
This involved lifting the test unit first by each pair of diagonally opposing 
lift rings and then by each individual lift ring. 

TEST NO. 8 (Superimposed Load (Stackability with Dunnage)) - This test 
was conducted in accordance with Method S0TB71of FTMS 101C\ A compressive 
load of 14,210 pounds force was maintained for one hour on the test unit. 



TEST NO.   9     (Superimposed Load (Uniformly Distributed)) - This test 
was conducted in''acc^daFce_^fTt)i'"Method 5017 of F1MS 101.    Twenty 50-pound 
weights were placed on the test unit lids, 1C per lid, for one hour. 

TEST NO.  10 (Vibration (Repetitive Shock))  - This test was conducted 
in accordance with Method 5019.1 of FTMS lOlcT   The test unit was laterally 
restrained and vibrated at 4.75 Hz and 1  inch double amplitude for two 
hours. 

TEST NO. 11   (Leaks in Container) - (This test is identical to Test No. 1). 

TEST NO.  12 (Rain) - This test was conducted in accordance with Method 
506.1, Procedure I, rain chamber with wind source, of MIL-STD-810C.    Four 
half-hour cycles of wind and rain were performed on the test unit so that 
each face of the unit could be adjacent to the wind source. 

TEST NO.  13 (Humidity) - This test was conducted in accordance with Method 
507.1, Procedure V, ammunition and natural  environmental  cycles, of MIL-STD-S10C, 
The test involved:    first, a 24-hour drying period (129°F), next a 24-hour 
conditioning period (73°F @ 50% RH), and finally twenty 24-hour temperature 
and humidity cycling periods (105OF @ 90% RH to 70OF Q 95% RH). 

TEST NO. 14  (Four-Foot Drop) - Specified in 49 CFR, paragraph 173.398 
(b) (3) (ii), the test unit wai subjected to a free-fall drop through a 
distance of four feet onto a flat unyielding surface onto  its most vulnerable 
area.    For this test, the most vulnerable area has historically been a 
top corner of the test unit. 

TEST EQUIPMENT AND INSTRUMENTATION 

- High Temperature - Humidity Test Chamber. 
- Honeywell Seroline 45 Temperature and Humidity Controller/Recorder, 

Model #X452X(44)BB-II-RR-77, Serial #877160001. 
- Rain/Salt Fog Chamber, manufactured by Harshaw Chemical Company. 
- High Capacity Compression Tester, manufactured by Testing Machines Inc., 

Model #17-24-2, Load Range 0 - 50,000 lbf. 
- Mater Manometer, manufactured by Meriam Instruments Inc., Model #30EB25T*/!, 

Serial IL54591. Range -60 inches H2O to *60 inches HgO with accuracy 
of 1/10 inch. 

- Vibration Test Machine, manufactured by LAB Corp., Type 5000 - 96B, 
Serial #56801. 

TEST SPECIMENS 

The test unit consisted of two containers pinned together at the locking 
angles in their normal shipping and storage configuration. Each container 
nas fully loaded with 575 inert rounds of 305utt! ammunition and belted link 
tube carriers (Figures 112). Each loaded container weighed 1088 pounds. 
The exterior dimensions of each container wire 53 1/8 inches long, 14 15/16 
inches wide, and 44 7/8 inches high and the total cube was 20.6 cubic feet. 
The test unit (both containers) weighed 2175 pounds and had exterior dimensions 
of 53 1/8 inches length, 28 3/4 inches width, and U  7/8 Inches height. The 
total cube for the unit was 39.9 cubic feet. 



TEST RESULTS 

The containers failed twice during the rough handling testing. The 
testing sequence was modified, along with the vibration testing procedure, 
to better represent the actual handling environment of the containers. 
With these changes, the containers passed all of the rough handling and 
environmental tests required for qualification.  Following is a detailed 
discussion of the tests conducted. 

DISCUSSION 

Six Method II, GAU-8 30mm ammunition containers were received on 
23 Dec 82. Upon initial inspection, it was determined that these containers 
did not meet the specification requirements for hand-lift-truck compatibility, 
8 1/2" between forktine openings (see Figure 3). They were returned to 
the manufacturer for modification on 4 Jan 83. The modification consisted 
of enlarging the forktine openings and strengthening the forkwell area. 
The modified containers were returned on 6 Jan 83. Containers S/N00005 
and 00006 were selected as the test unit and were loaded with dummy ammunition 
(see Figures 4 & 5). The gross weight of the test unit was 2175 pounds. 
Testing began on 10 Jan 83 using the following sequence. 

a. FTMS 101, Method 5009.1 
Leaks in Container; Pneumatic Pressure Technique 
Results: Passed 

b. FTMS 101, Method 5012 
Pendulum-Impact Test 
Results: Both containers failed 

c. Comments: This test was performed out of the proposed test sequence 
at the manufacturer's request. Obvious deficiencies in the guard for the 
desiccant port cover and the breathe^ valve existed. The manufacturer's 
representative had the necessary additional hardware to correct this problem 
with him but insisted on running the test prior to this modification. 
When the containers were impacted on the desiccant port ends, the desiccant 
port caps were crushed and would no longer seal. Also, on the final impact, 
which was to the broad side of one of the containers in the unit, small 
tears occurred in the sides of each container where the middle locking angle 
was welded. The locking pins were located in these middle locking angles. 
At this time, testing was terminated. 

The containers comprising the test unit were disassembled, repaired and 
modified by welding two steel gussets to the containers as indicated in 
Figure 6. The same two containers were used again as the test unit except 
that their locking pin locations were changed to the top and bottom locking 
angles (see Figure 7). The relative position of each container was changed 
so that the same sides would not be impacted during the following tests. 
Testing was restarted on Tuesday, 11 Jan 83, and this time the initially 
proposed test sequence was followed: 

(1) FTMS 101, Method 5009.1 
Leaks in Container; Pneumatic Pressure Technique 
Results: Passed 



(2) FTMS 101, Method 5005. 
Cornerwise (Rotational 
Results: Passed physi 

(3) FTMS 101, Method 5007. 
Free Fall Drop Test 
Results: Passed physi 

(4) FTMS 101, Method 5008. 
Edgewise (Rotational) 
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Drop Test 

Results: Passed physical damage criteria 

(5) FTMS 101, Method 5018 
Tipover Test 
Results: Passed physical damage criteria 

(6) FTMS 101, Method 5012 
Pendulum-Impact Test 
Results: Passed physical damage criteria 

(7) FTMS 101, Method 5011.1 
Procedure 6.2; Lifting and Transporting by Forklift Truck 
Results: Passed 
Procedure 6.3.2; Shipping Handling with Attachments 
Results: Passed 

(8) FTMS 101, Method 5016.1 
Superimposed Load Test (Stackability with Dunnage) 
Results: Passed physical damage criteria 

(9) FTMS 101, Method 5017 
Superimposed Load Test (Uniformly Distributed without Dunnage) 
Results: Passed physical damage criteria 

(10)    FTMS 101, Method 5019.1 
Vibration (Repetitive Shock) Test 
Results: Containers failed physical damage criteria 

Comments: Although the vibration test was performed according to criteria 
listed in the test method, the attachment welds of the fork pocket to the 
container body were subjected to extremely severe loading forces which were 
excessive and not representative of the intent of the test. These excessive 
loads were generated primarily by the side to side rocking of the containers. 
However, since the containers were restrained at the bottom by a 2x4 fence 
(see Figure 8) and at the top by loose chains which prevented the containers 
from falling over and the input from the table was 1G, the test was completed. 

The end result was failure of the container skin material adjacent to 
the welds holding the fork pockets onto the containers (see Figures 9 & 10). 
Excessive wear to the pins and locking angles also occurred (see Figures 11 I 
12). It should be noted that, after this vibration test was completed, a 
method providing a better restraining system that eliminated the rocking 
motion of the containers was developed. This method of further restraining 
the containers during testing was acceptable to all concerned (see Figure 13). 



Preparations were made to load and use two of the remaining four containers 
and restart the testing sequence. The manufacturer's representative objected 
strongly to this approach, stating concern that the first modification which 
involved removing, changing, and then reattaching the forkwells had 
embrittled the container skin material during the second welding operation. 
Lanson offered to supply two new containers at no cost. This proposal 
was accepted. The two new modified containers arrived on Monday morning, 
24 Jan 83. The modificc.tion consisted of welding the forkwell to these in 
angles (see Figure 14). These two containers, labeled TEST 1 and TEST 2, 
were loaded and prepared for testing. The test plan was altered from that 
previously used in two ways. Several of the tests were not repeated due 
to the results obtained in earlier testing. Also, the sequence was changed 
to reduce the significance of deformation from drop testing on the vibration 
test. 

Testing began on Wednesday, 26 Jan 83. Following are the tests and 
results in the sequence performed: 

(1) FTMS 101, Method 5009.1 
Leaks in Container; Pneumatic Pressure Technique 
Results: Passed 

(2) FTMS 101, Method 5012 
Pendulum-Impact Test 
Results: Passed physical damage criteria 

(3) FTMS 101, Method 5019 
Vibration (Repetitive Shock) Test 
Results: Passed physical damage criteria 
Comments: Successfully restrained rocking of containers 

(4) FTMS 101, Method 5007.1 
Cornerwise Drop (Rotational) Test 
Results: Passed physical damage criteria 

(5) FTMS 101, Method 5007.1 
Free Fall Drop Test 
Results: Passed physical damage criteria 

(6) FTMS 101, Method 5008.1 
Edgewise (Rotational) Drop Test 
Results: Passed physical damage criteria 

(7) FTMS 101, Method 5016.1 
Superimposed Load Test (Stackability with Dunnage) 
Results: Passed physical damage criteria 

(3) FTMS 101, Method 5009.1 
Leaks in Container; Pneumatic Pressure Technique 
Results: Passed 



Following the final leak test, the containers were downloaded and the 
interiors inspected. With the exception of a narrow strip on the bottom 
of each container adjacent to the Mylar-coated side, no appreciable damage 
was noted (see Figure 15). 

In view of the added cost associated with the modifications found on 
these new test containers, two of the original six containers, SN00001 and 
SN00002, previously untested were loaded. Only one test was conducted to 
determine the adequacy of the fork pockets. This was the modified version 
(rocking restraints) of FTMS 101, Method 5019.1, Vibration (Repetitive 
Shock) Test. The test was conducted on containers 00001 and 00002 exactly 
as it was for the two previous containers, TEST 1 and TEST 2. These con- 
tainers also passed the vibration test with no damage. Environmental testing 
began on 25 Feb 83 with Method 507.1, Humidity; Ammunition and Natural 
Environment Cycles. In addition to the three-spot humidity indicators present 
on the containers, two three-spot humidity indicator cards, two irreversible 
humidity indicator disks, and three clean mild steel coupons were placed in 
the top of each container (see Figure 16). The lids were replaced and the 
containers sealed and placed into the humidity test chamber. The chamber 
malfunctioned on 27 Feb 83. The test unit was removed and the chamber was 
repaired. Again the containers were dried, sealed, and placed into the 
test chamber. The test was restarted on 2 Mar 83. The final tests were 
conducted on 23 Mar 83 and consisted of Method 506.1, Procedure I, Rain of 
MIL-STD-810C and the four-foot free-fall drop on the most vulnerable area 
(top corner) in accordance with 49 CFR. The test unit passed both tests. 
The results of the four-foot drop are represented in Figures 17 & 18. 

CONCLUSIONS 

The containers passed all of the required tests for qualification. 
However, three particular deficiencies were discovered during testing. 

The most critical problem found concerns the width of the container lids. 
When two prototype containers are pinned together at the locking angles, 
their normal shipping and handling configuration, only one of the two lids 
can be correctly installed (see Figures 19 & 20). In order to install the 
second lid, the containers must be uncoupled and spread apart, a difficult 
operation since each container weighs approximately 1200 pounds. 

Problems existed with the bolting arrangement used as fasteners on the 
ends of the lids. When sufficient torque was applied to these bolts to bring 
the edge of the container lid in contact with the metal bar on the end panel 
forming the positive stop, a severe bending moment was placed on the bolts. 
This caused rapid deterioration of threaded surfaces of the bolt and 
receptacle which results in bolt failure of all four end bolts on the lids. 
These failures occurred the fourth time the lids were installed during testing 
and before any environmental tests were conducted. 

The container desiccant port cover, a gas-cap type, is very susceptible 
to permanent damage and loss of seal when impacted. These caps are not 
repairable and must be replaced when damaged. A more durable desiccant 
port cover with a replaceable seal was offered for acceptance by Lanson 
Industries. Qualification testing determined that the replacement cap was 
equivalent to the original design tested. 



On 18 Apr 83, two additional containers were delivered to AFPEA. 
These containers incorporated modifications to correct the deficiencies 
previously identified. The problems with the desiccant port covers and the 
end fasteners on the lids were corrected. However, the problem with no 
clearance between the container lids when the containers were in their 
pinned configuration still existed. AFPEA had recommended a reduction in 
the container lid width of 1/4 inch. If this recommendation were followed, 
1/16 inch to 1/8 inch clearance would exist between the container lids, 
allowing ease of operation. 00-ALC decided that a lid width reduction 
of 1/16 inch was all that was needed to provide the necessary clearance 
between the lids and would result in a "worst case" of a line to line fit. 
The two additional containers with the 1/16 inch lid width reduction are 
shown in Figures 21 & 22.  As can be seen, negative clearance exists. 
The negative clearance is evident by the wear spots in the paint and metal 
where the lids touch and by the misalignment of the end fastener on one lid 

RECOMMENDATIONS 

The width of the container lids should be reduced by the previously 
prescribed 1/4 inch to insure adequate clearance between containers. This 
change should definitely be incorporated into the design prior to delivery. 



FIGURE 1. Container in pinned configuration forming 
test unit. 



FIGURE 2.    Container loaded with 30mm ammunition and link tube carriers. 
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FIGURE 3. Original containers did not moot the 0 1/1 
requirement between forktine open inns for 
truck compatibility. 
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FIGURES 4 15. The first test unit. 

m 
II 

12 



FIGURE 6. Modification made to the containers after failing first 
Pendulum-Impact Test. Note the steel gussets welded to the 
impact area of the containers. 
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FIGURE  7.     The  position of the connecting  pins was changed  from  the 
middle locking angle to  the top  locking angle due to  failure 
during the  first  Pendulum-Tmp.-ct Test. 
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FIGURE 3. Restraining system used for first vibration test. Chains 
(lot shown) were also used to prevent container from fallinq 
ever during the test. 
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FIGURES 9, 10, 11 & 12. Damage to the containers during the first vibration 
test resulting in failure. 
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FIGURE 13. Improved restraint 
test. 

system for vibration 
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FIGURE 14. Modification used to prevent embrittlement of skin 
material from welding at point of forkwell attachment. 
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FIGURE 15. Minor scuffing to Mylar-coating inside container 
vibration testing. 
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FIGURE 16. Humidity indicating devices and mild steel coupons 
placed in the tops of each container prior to environ- 
mental testing. 
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FIGURES 17 & 18. Damage to the containers from four foot free-fall-dron 
test IAW 49 CFR. 
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FIGURES 19 & 2Q, Misaligned lid fasteners. 
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FIGURE ?.] . Wear spots on tnp container lids indicated no clearance 
between latest containers received. 
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FIGURE 22, Misalignment of end bolt lid fastener on latest version 
of container received indicating no clearance between 
containers. Note the steel gussets welded to threaded 
bar and container side wall to reduce effect of bending 
moment on end bolt fasteners. 
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